Cloning and Functional Analysis of Three Chalcone Synthases from the Flowers of Safflowers Carthamus tinctorius.
The flowers of safflowers (Carthamus tinctorius L.) are very important as they are the sole source of their distinct pigments, i.e. carthamus-red and -yellows, and have historically had strong connections to the cultural side of human activities such as natural dyes, rouge, and traditional medicines. The distinct pigments are quinochalcone C-glucosides, which are found specifically in the flowers of C. tinctorius. To investigate the biosynthetic pathways of quinochalcone C-glucosides, de novo assembly of the transcriptome was performed on the flowers using an Illumina sequencing platform to obtain 69,312 annotated coding DNA sequences. Three chalcone synthase like genes, CtCHS1, 2 and 3 were focused on and cloned, which might be involved in quinochalcone C-glucosides biosynthesis by establishing the C6-C3-C6 chalcone skeleton. It was demonstrated that all the recombinant CtCHSs could recognize p-coumaroyl-CoA, caffeoyl-CoA, feruloyl-CoA, and sinapoyl-CoA as starter substrates. This is the first report on the cloning and functional analysis of the three chalcone synthase genes from the flowers of C. tinctorius.